Introduction
The Stefan-Winkelmann method has been widely used to measure gas-vapor diffusion coefficients, in spite of its limitations16K It has been stated that precision is not good for vapors of liquids which have very high or very low vapor pressure, and that measurements cannot be madeabove the boiling temperature of the liquid phase23\ The former drawbackscan be overcomein many systems by using a high-boiling point substancesolvent mixture as evaporation source, in this way making the temperature range of the experimental measurements wider. Thus, measurements can be made at and above the normal boiling point temperature of the liquid solvent without pressure modifications.
In this work, diffusivity data are reported for the airbenzene and air-toluene systems at 80.1 and 110.4°C
respectively and 1 atm pressure. These are the boiling temperatures of the liquids, at which diffusion measurements are difficult by the conventional Stefan-Winkelmann technique. Measurements have also been carried out at temperatures above the solvent boiling point, but results maynot be as reliable as those at the boiling point.
Experimental Apparatus and Procedure
The Stefan-Winkelmann technique used in this work has been reported previously in more detail2'6-9'17'20*.
The evaporation tube is filled with a solution of a high-boiling point compound (benzil in this work), and the solvent (benzene or toluene).
As the solvents used have a lower density than benzil, composition gradients could be avoided in the experiments ; the uniformity of the liquid phase was checked under the operating conditions by holographic interferometry22).
To obtain the boiling-point temperature of the sol- vents, benzene and toluene were used as boiling liquids in an Othmertype adiabatic still where the evaporation tube was immersed18). Temperatures above the boiling points of the solvents were obtained by means of azeotropic mixtures of /i-butyl alcohol-water and nbutyl alcohol-0-xylene which were used to thermostate the system in a range of ±1°C.
The gas flow was 250 ncm3/min, and the total pressure of the system was kept within ±2mmH2O. Partial pressure of the solvent-benzil mixtures was determined by vapor pressure osmometry2)and vapor pressures were calculated using the Antoine equation13).
The solvents benzene and toluene (Fluka analytical reagents) were distilled in a packed column and used as solvent; their purity was checked by gas chromatography, Benzil (Aldrich analysis grade) was used without further purification.
Experimental Results and Conclusions
Diffusion coefficients can be calculated from data of the interface depth as a function of time, using the Calculated values by the and Chapman-Enskog10) equations have been evaluated by using the parameters summarized in Table 2 . Deviations with respect to experimental values are less than -9 %.
Diffusivity data for the systems air-benzene and airtoluene have been reported for a wide range of temperatures. A summary of data available in the literature and those reported in this work are shownin Fig. 2 . Faced with non-availability of previous experimental data at this temperature, we compared our results with those from extrapolation of In DABvs.
In T plots for experimental and for estimated values.
Assuming a variation of diffusion coefficient with temperature of the type DAB~Tm, a least-squares analysis of the data shown in Fig. 2 gives a value of /72=1.73 for the air-benzene system and m=1.71 for the air-toluene system.
In conclusion, by using the Stefan-Winkelmann technique with a high-boiling point compound mixed with the solvent, gaseous diffusivities of solvent-gas systems can be determined at the boiling-point temperature of the solvent and even at higher temperatures. These results can be useful for design of evaporation-drying units and polymer processing opera- 2) Alvarez, R.: Ph. D. Thesis, University of Oviedo, Spain (1977) .
3) Arnold, J. H.: Ind. Eng. Chem. Fundam., 10, 36 (1971) . 4) Ben-Aim, R., R. Eggarter and J. H. Krasuk: Chim. Ind., Genie Chim., 97, 10 (1967). (xc-d1r(d2-xcy/[(xc-d1r+a(d,-xcy] 
Wherea, m, n, and p are empirical constants to be determined from data. From Eq. (2), the following equation was derived.
a(d2-xcy(xc -d1)-=(d2-xcyx^-i (iy Ifp is given, a, m and n can be determined by the least squares method from Eq. (2)' under the following conditions. d1 <Xc <d2
a>0, (d2-Xcy>XA
From Eqs. (3) and (4), it follows that p is smaller than 1.0 or nearly equal to 1.0.
Equation (2) was compared with the experimental data from the literature under the following cases. CASE2-a. p is determined by trial and error to give the lowest root mean square deviation CASE2-b. p=1.0
